PACT-mediated enhancement of reporter gene expression at the translational level.
The cellular protein, PACT, can directly activate protein kinase (PKR) in vitro by the interaction of PACT domain 3 with PKR. In contrast, in vivo, PACT-mediated PKR activation and concomitant inhibition of protein synthesis require additional cellular stresses. We observed that without such stresses, cotransfection of a PACT expression vector with various reporter genes enhances their levels of expression. This effect was promoter and inducer-independent and PACT specific and mediated by PACT domains 1 and 2. PACT did not increase the level of the reporter mRNA but enhanced its translation by suppressing phosphorylation of eukaryotic initiation factor 2alpha (eIF2alpha) caused by the transfection process. To further examine the phenomenon, we generated cell lines expressing a PACT mutant containing only domains 1 and 2. Reporter gene expression was higher and eIF2alpha phosphorylation was lower in such cell lines compared with the corresponding control cells. Thus, different domains of PACT can either promote or inhibit translation by appropriately modulating the status of eIF2alpha phosphorylation.